Dibenzocyclooctynes: Effect of Aryl Substitution on Their Reactivity toward Strain-Promoted Alkyne-Azide Cycloaddition.
Five new dibenzocyclooctynes bearing different substituents on their aryl moieties were synthesized and evaluated for their reactivity toward strain-promoted alkyne-azide cycloaddition (SPAAC). The dinaphthylcyclooctynes proved to be poorly reactive with azides, and the formation of triazole required many days compared to a few hours for the other cyclooctynes. Fluoride atoms and methoxy groups were also introduced to the aryl rings, leading to more active compounds. Oxidation of the alcohol on the cyclooctyne ring also increased the reaction rates by 3.5- to 6-fold. 3,9-Difluoro-4,8-dimethoxy-dibenzocyclooctyne-1-one thus displayed a SPAAC kinetic rate of 3.5 M-1 s-1, which is one of the highest rates ever described. Furthermore, the dibenzocyclooctyn-1-one displayed fluorescence properties that have allowed their detection in the protozoan parasites Plasmodium falciparum and Trypanosoma brucei by microscopy imaging, proving that they can cross cell membranes and that they are stable enough in biological media.